If one is to draw reliable taxonomical inferences from the analysis of molecular sequences, the phyletic relations between the genes used to build trees must be orthologous, i.e., the same as those of the corresponding organisms (Nei 1987, p. 288) . Barring xenology, this condition is met when a gene either is single copy or evolves in so concerted a manner as to behave like one. The latter is generally the case for the ribosomal RNA (rRNA) genes, and it is in this sense that one refers to the rRNA sequence of an organism (Nei 1987, p. 129) .
A partial exception to this state of affairs is found in Plasmodium. These parasites are known to harbor distinct rRNA genes that are developmentally controlled. Type A genes are expressed in the asexual stages, and type B genes are expressed in the sexual stages (Gunderson et al. 1987; Waters et al. 1989a) .
The available sequences of the small ribosomal RNA subunit (SRS) indicate that the A and B genes do not evolve in a fully concerted manner (Enea and Corredor 199 1) . This complicates their use as probes to ascertain phylogenetic relationships within the genus.
For example, consider the cladograms that include the complete plasmodial SRS sequences available (seven type A and three type B) ( fig. 1 ) . The B sequences lie close to their cognate A sequences, which might imply that the establishment of developmentally controlled SRS occurred three times, once each in P. berghei and P. falciparum and again in the P. cynomolgi/ P. fragile lineage. Although possible, this interpretation is unparsimonious because it requires separate duplications of the structural moieties of the gene, plus de novo establishment of the appropriate stage-specific control sequences. This entails that the trait of developmentally controlled rRNA isoforms, for all its rarity, is not intrinsic to the plasmodial ontogenetic plan.
No such difficulties are met if one views the trait as ancestral and the similarity between the cognate isoforms as stemming from sequence homogenization (gene conversion, nonreciprocal recombination, and the like). If this is the case, it should not be assumed that the gene tree will be isomorphic with the corresponding species tree. Consider three taxa whose phyletic relationship is [ ( 1,2) 3 ] and whose A and B genes originally grouped as [((A 1 ,A2)A3) ( ( B 1 ,B2) B3)]. If, through the action of rare but relatively recent gene conversions, Bl and B3 came to resemble their A paralogues, whereas A2 came to resemble its B paralogue, the resulting gene tree would be [((A 1 ,B 1 )( A3,B3))( A2,B2)], which is not isomorphic with the species tree. In this light, consider the placement of berA on the tree ( fig. 1 ). On the one hand, it is separated from the genes of the other species by the longest internal branch; on the other hand, it is much closer to its cognate (berB) than cynA and falA are to theirs. Thus berA may be the most divergent of the A genes, either because P. berghei actually is the most divergent of the taxa or because, through conversion, it has come to look more like the berB gene. There seems to be no reason to favor the first possibility: 1987)) from a matrix of pairwise differences obtained by using the Jukes-Cantor correction (Jukes and Cantor 1969) on an alignment produced by PILEUP (Devereux et al. 1984) , with a gap-opening penalty of 2 and a gap-extension penalty of 0.2. The sequences are denoted with the first three letters of the corresponding species (i.e., berghei, cynomolgi, falciparum, fragile, gallinaceum, lophurae, and malariae), followed by A or B to denote the gene type. Lengths (in substitutions/ 100 nucleotides) are indicated above the branches.
The numbers below the interior branches refer to the strict-consensus trees that resulted from 100 bootstrappings (Felsenstein 199 1) . If the B sequences are removed from this tree, the remaining topology is that obtained when the A sequences alone are used to build a tree. Trees were also built from a number of other alignments, with different methods, and also under the assumption that a fraction of the unvaried sites were in fact invariable (Shoemaker and Fitch 1989) . The only significant difference was that, in some cases, the falA sequence grouped weakly with galA and lopA. The sources for the sequences are as follows: Plasmodium berghei A and B genes, Gunderson et al. ( 1987) Waters et al. ( 1989b) ; and P. malariae gene A, Goman et al. ( 199 I ) . The alignment has been deposited with the EMBL data base (DS13648).
both are consistent with the observed long internal branch, and the second is also consistent with the observed short terminal branch.
Similarly, the grouping of falA with galA and 1opA should be considered in conjunction with the relatively long terminal branch of falB. It may be the case that P.
926 Letter to the Editor falciparum, P. gallinaceum, and P. lophurae are monophyletic, as proposed by Waters et al. ( 199 1 ) , but it may also be that they have remained relatively untouched by conversion (which is consistent with the long terminal branch of falB) and that it just groups with whatever other A genes have also remained relatively untouched.
